Abstract. Devilleferus brunkei Jenkins Shaw & Solodovnikov, gen. et sp. nov., a distinctive new genus and species of Staphylinini rove beetle with an unusual set of morphological characters is described from the tropical Andes (Ecuador and possibly Colombia and Bolivia) in South America. To resolve systematic placement of the new genus within Staphylinini we assembled a dataset of 68 morphological characters scored for 34 taxa representing a broad sample of the respective rove beetle tribe, and performed Bayesian inference and maximum parsimony phylogenetic analyses. Both analytical methods unambiguously placed Devilleferus as sister to the subtribe Amblyopinina, and overall they corroborated recently established subtribal systematics for Staphylinini inferred mainly from molecular markers. Based on the shared synapomorphies, Devilleferus is assigned to the subtribe Amblyopinina. The internal relationships within Amblyopinina remain to be clarified in a broader study of that very poorly explored austral lineage.
Introduction
This paper is devoted to a remarkable large rove beetle that recently became known to us from photos as well as two specimens collected~150 years apart and hitherto remained buried in museum collections. The tropical Andes of South America are considered a crucial biodiversity hotspot with the highest percentage of endemic plants and vertebrates in the world (Myers et al. 2000) . This is almost certainly also the case for the insects there; however, the paucity of existing data prevents such conclusions being made. Knowledge of the insect diversity of the tropical Andes is fragmentary at best, especially for such hyper-diverse insect groups as rove beetles (Staphylinidae), which comprise~61 500 described species globally (Parker 2016) . The discovery of a large and rare rove beetle from the tribe Staphylinini, whose conspicuous morphology did not allow its immediate placement among any subtribes and therefore triggered the analysis here, is a good illustration of that. Paleogeological events that formed the Andes have influenced the evolution and diversification of a multitude of organismal groups (e.g. Elias et al. 2009; De-Silva et al. 2016) and probably various rove beetle lineages, although neotropical rove beetles are too poorly known to study those processes. However, recent works on the tribe Staphylinini (Solodovnikov and Schomann 2009; Chatzimanolis et al. 2010; Brunke and Solodovnikov 2013; Brunke et al. 2016; Chani-Posse et al. 2017) have resolved its backbone phylogeny and therefore brought this group closer to such investigations; they also highlighted the phylogenetic diversity of Staphylinini lineages found in the neotropics.
The tribe Staphylinini is a widely distributed monophyletic group of the subfamily Staphylininae comprising~5500 species worldwide. As predators, members of the tribe are important components of terrestrial ecosystems, especially in biodiversityrich microhabitats such as leaf litter, fungi, dung, carrion or rotting fruits. Several genera of Staphylinini in South America, which earlier formed the puzzling tribe 'Amblyopinini' (Seevers 1955) , exhibit a unique mutualistic relationship with mammals (Ashe and Timm 1987; Solodovnikov and Jenkins Shaw 2016) . Recent phylogenetic work showed that these mutualistic genera are nested within a diverse lineage of mostly free-living rove beetles in the south temperate regions (Solodovnikov and Schomann 2009; Chatzimanolis et al. 2010; Solodovnikov 2012; Brunke et al. 2016; Chani-Posse et al. 2017) , which now altogether form the subtribe Amblyopinina. Although these mutualistic genera are well documented (Seevers 1944 (Seevers , 1955 , the free-living members of the subtribe, which are much more speciose, lack modern taxonomic and phylogenetic treatment. Our newly discovered species shared some characters with freeliving Amblyopinina, but it was too large and otherwise different to match any of the hitherto known members of that group. It should be noted that compared with other regions, the South American fauna of the free-living amblyopinines is known best because of the relatively modern treatment of the genera Cheilocolpus Solier, 1849 and Loncovilius Germain, 1903 for the southern part of South America (Coiffait and Sáiz 1966; Sáiz 1971) , and the recent revision of the tropical genus Mimosticus Sharp, 1884 (Brunke and Solodovnikov 2014) . Still, this undescribed species of a putative amblyopinine from the tropical Andes that we came across was truly remarkable, far from any of the known amblyopinine morphotypes. It was also quite remote from any large 'Staphylinini propria', represented in the neotropics by some Staphylinina, Philonthina and especially Xanthopygina, and different from either Valdiviodes Smetana, 1981 or Quediomacrus Sharp, 1884, the former genus considered as an isolated relictual branch of Staphylinini, and the latter a member of the quediine 'Quedionuchus-lineage' (Brunke and Solodovnikov 2013) .
The unique, highly autapomorphic morphology of the rare target species left no doubts about its status as a new genus and species, Devilleferus brunkei Jenkins Shaw & Solodovnikov, gen. et sp. nov. within the tribe Staphylinini. But its sister-group relationships within Staphylinini, and thus its subtribal position, were not obvious from a preliminary morphological examination. Therefore, here we explore its placement within the tribe by means of phylogenetic analysis of morphological data using Bayesian inference and maximum parsimony. Molecular data for Amblyopinina are too incomplete to be used for phylogenetic purposes, while DNA-grade material for our new genus and some rare genera such as Quediomacrus are not available at all.
Materials and methods

Microscopy and illustrations
Beetles were studied as either dry mounted specimens or as disarticulated wet preparations in glycerin. Dissected genitalia and terminal segments of the abdomen were partially macerated in KOH, washed with distilled water, placed in a plastic vial containing glycerin and pinned under the respective specimen. The distribution map was created using SimpleMappr (Shorthouse 2010) . Measurements were taken using an ocular micrometer and are abbreviated as follows: HL, head length (from apex of clypeus to neck constriction); HW, head width (maximal, including eyes); PL, pronotal length (along medial line); PW, pronotal width (maximal); EL, elytral length (from humerus to most distal apical margin; best taken from lateral view of the elytron); EW, combined width of both elytra (maximal, with elytra closed along suture); forebody length was calculated as the sum: HL+PL+EL; total length of the body was measured from the tip of mandibles to the tip of the abdomen. Type labels are repeated verbatim and each label is separated with a forward slash (/). Additional information is given in square brackets. To the holotype and paratype, we attached our standard red and yellow labels, respectively.
Material and collections
The two specimens of Devilleferus brunkei studied here and four further specimens, three of which were studied from photos, are deposited in the following institutions: CIUQ, Colección de Insectos de la Universidad del Quindío, Colombia; CMNH, Carnegie Museum of Natural History, USA (paratype); ICN, Instituto de Ciencias Naturales, Universidad Nacional de Colombia, Colombia; MSUC, Michigan State University, USA; RBINS, Royal Belgian Institute of Natural Sciences, Belgium (holotype).
Taxa
The taxon sample used in the present study was based on the matrix used in Brunke and Solodovnikov (2013) . The sample was trimmed to include 34 taxa for our analysis. Preliminary examination of Devilleferus suggested that the subtribe Amblyopinina was most likely to contain a sister taxon for the genus and therefore we increased coverage of that subtribe in our phylogenetic analysis. 
Characters
Characters in the matrix of Brunke and Solodovnikov (2013) were chosen based on their utility in resolving relationships at the higher level within Staphylinini. The character choice was therefore appropriate for determining the most likely placement of the new genus within Staphylinini. The final matrix comprised 68 characters (Table 1) trimmed from the original 79 characters analysed in Brunke and Solodovnikov (2013) . Eleven characters were removed because they became uninformative with the altered taxon sample or they only applied to taxa that were trimmed. Character 4 is a novel character from a new, hitherto unpublished data matrix targeting Staphylinini phylogeny under construction by Adam Brunke, which we use here with his permission.
Phylogenetic analysis
The character matrix was constructed in Mesquite ver. 3.04 (Maddison and Maddison 2015) . Unknown character states were coded with '?' and inapplicable states with '-'. The character matrix used in the present study can be downloaded as supplementary material to the present paper or from MorphoBank (http://morphobank.org/permalink/?P2624). Characters were treated as unordered and equally weighted. To test the phylogenetic placement of the new genus, we analysed our data matrix using Bayesian inference (BI) in MrBayes v. 3.2.6 (Ronquist et al. 2012) on XSEDE via the CIPRES Science Gateway (Miller et al. 2010) . We used the Mkv model and priors were set to default. Analyses consisted of four chains and two runs of 15 million generations and were repeated twice. They were conducted with gamma distribution. Markov chain Monte Carlo convergence was visualised in Tracer v. 1.6 In addition to BI, we also carried out maximum parsimony (MP) analysis. Our data matrix was computed in TNT (Goloboff and Catalano 2016) using the 'traditional search' option under the following parameters: memory set to 99 999 trees, 1000 replicates, 100 trees saved per replicate, trees collapsed after search. Platyprosopus mexicanus Sharp, 1887 was set as the outgroup. Bremer support was calculated in TNT (Goloboff and Catalano 2016) using suboptimal trees up to 20 steps longer. Character states were mapped onto the MP strict consensus tree using WinClada v. 1.00.08 (Nixon 2002 ) under unambiguous optimisation.
Results
Phylogenetic analysis
The BI analysis converged well before 15 million generations and the final average standard deviation of split frequencies stabilised well below 0.01. Most PSRF values were 1.000 (maximum value 1.001). The consensus tree is shown in Fig. 1 . When autapomorphic characters of Devilleferus were included in the BI analyses (meso-and metatibia with long bifurcated apical spur on the inner margin), there was no difference in topology or support. The MP analysis using traditional search resulted in 96 most parsimonious trees with 228 steps, consistency index (CI) = 0.35 and retention index (RI) = 0.64. The strict consensus tree with characters mapped and Bremer support is shown in Fig. 2 .
Both BI and MP supported largely the same topology, at least with regards to the monophyly of major subtribes within Staphylinini (Figs 1, 2) . In both analyses, Devilleferus brunkei was resolved as sister to all sampled Amblyopinina. The latter subtribe including Devilleferus brunkei was monophyletic in all analyses with posterior probability (PP) = 0.94 in the BI (Fig. 1) and Bremer support 2 in the MP (Fig. 2) . Amblyopinina, excluding Devilleferus brunkei, was supported by PP = 0.84 in the BI and Bremer support 1 in the MP. The internal relationships of Amblyopinina were largely congruent between MP and BI; however, sister-group relationships of several taxa within that subtribe were unresolved. Given such topology, we should either erect a new subtribe for Devilleferus or include it in the subtribe Amblyopinina. We prefer the latter solution because Devilleferus shares some characters that are diagnostic for Amblyopinina.
The results of both BI (with very high support) and MP (with low support) placed Devilleferus brunkei as a lineage sister to the subtribe Amblyopinina (Figs 1, 2) . The MP analysis recovered two characters as unambiguous synapomorphies of Amblyopinina including Devilleferus: paramere strongly produced over apex of median lobe (66-1) and paramere attached to median lobe at base, closely appressed to median lobe along entire length (67-1). In addition, the MP analysis optimised the mesoscutellum without posterior scutellar ridge as a homoplastic synapomorphy (33-0), the other taxa with this character being Platyprosopus mexicanus and Arrowinus (1) paramere strongly produced over apex of median lobe, paramere larger than median lobe. (67) Male -aedeagus, paramere(s), degree of attachment to median lobe: (0) fused to median lobe only at base, paramere(s) distinctly separated from median lobe along entire length; (1) fused to median lobe only at base, very closely appressed to median lobe along entire length; (2) fused to median lobe along entire length, paramere(s) and median lobe hardly (or not) distinguishable from each other. nov.
Diagnosis
Habitus as in Fig. 3 . Within Staphylinini and Amblyopinina the new genus may be recognised based on the following combination of characters of the adult morphology: overall large size (26.5 to 27.0 mm from the tip of the mandibles to the tip of the abdomen); head with gular sutures converging medially; tomentose pubescence on antennomeres V-XI; pronotal hypomeron strongly inflexed and thus not visible in lateral view (homoplastic synapomorphy of Amblyopinina), with a large well-sclerotised post-coxal process; mesoscutellum with only anterior transverse carina (Fig. 4A) ; each elytron with the lateral area covered with dense golden setae (Fig. 3) ; protergal glands present, manifested as shallow impression (Fig. 4B) ; hind wings fully developed, veins MP4 and CuA separate, MP3 present (wing venation abbreviations according to Kukalová-Peck and Lawrence (1993)) (Fig. 5A) ; meso-and metatibia with long bifurcated apical spur on the inner margin (Fig. 5B) ; apical tarsal segment with pair of empodial setae; aedeagus with paramere attached to median lobe at base (synapomorphy of Amblyopinina) and closely appressed along its length (synapomorphy of Amblyopinina), without peg setae ( Fig. 5C-E) .
Description
Large rove beetle superficially resembling the genus Creophilus Leach, 1819 or Quediomacrus. Head capsule quadrate. Eyes a quarter of size of head (from antennal insertions to temples).
Mandibles rather long and sharp, crossing each other when closed; apical third of each mandible somewhat angulate; dorsal mandibular ridge present, extending two-thirds along length of mandible, punctured along its length; each mandible with three teeth. Vertex of head with shallow impression between eyes. Neck distinct with scattered punctures; nuchal ridge present dorsally and laterally, ventrally extending just beyond postgenal ridge; dorsal basal ridge absent. Temples punctate and setiferous. Labrum bilobed with long black macrosetae forming a mat, some extending to around half the length of mandibles. Gular sutures converging medially, but continued as two separate entities posteriorly and anteriorly. Antennal insertions not concealed from above; antennomeres one to five elongate; six quadrate; seven to 11 elongate. Antennomeres one to four setiferous; five to 11 setiferous and with tomentose pubescence. Ligula entire, notched apically. Maxillary palpi four-segmented; apical segment fusiform, slightly longer than penultimate segment, without setae. Labial palpi three-segmented; apical segment fusiform, almost twice as long as penultimate segment, without setae.
Prothorax. Disc of pronotum glabrous, without dorsal series of punctures; micropunctures present throughout; weak microsculpture present on lateral areas of pronotal disc. Anterior angles of pronotum strongly produced beyond anterior margin of prosternum; superior marginal line well developed, not deflexed ventrally. Hypomeron strongly inflexed and therefore not visible in lateral view; large, well-sclerotised post-coxal process present. Notosternal sutures present. Basisternum transverse, distinctly longer than furcasternum, with transverse carina. Prosternal process of basisternum acutely pointed with apical point recurved and slightly directed anteriad.
Mesothorax. Mesoscutellum with only anterior transverse carina (Fig. 4A) . Elytra slightly longer than wide, covered in dense cellular microsculpture and therefore matt, lateral area of each elytron with dense golden setae (Fig. 3) ; each elytron with humeral projection bearing spine-like setae; sub-basal ridge present; sinuate, laterally directed anteriad (Fig. 4A) . Mesoventrite with dense setation; without transverse carina; mesosternal process produced, acutely angled at apex. Mesometasternal suture (sensu Solodovnikov 2006) present.
Metathorax. Hind wings fully developed; veins MP4 and CuA separate; vein MP3 present (Fig. 5A) .
Legs. Moderately long, covered in setae; tarsal formula 5-5-5. Both sexes with anterior tarsi expanded, tarsomeres I-IV with white adhesive setae ventrally. Dorsal surface of protibiae, profemora and procoxae covered in macrosetae. Meso-and metatibiae with long bifurcated apical spur on the inner margin (Fig. 5B) . Claws large; apical tarsal segment with pair of empodial setae.
Abdomen. Matt black; dorsoventrally flattened; parallelsided, narrowed apicad from abdominal segment VII. Pair of protergal glands on tergite I manifested as shallow cuticular impressions (Fig. 4B ). Tergite II with basal longitudinal carina entire, connecting anterior margin of tergite with transverse basal carina. Segments III-VI each with two pairs of elongate paratergites. Segment VII also with two pairs of paratergites, but anterior paratergite slightly shorter than posterior, with diagonal ridge. All tergites with anterior basal carina situated well anterior to spiracles, posterior basal carina absent. Sternites III and IV with transverse carina, rounded. Sternites VII, VIII and lateral tergal sclerites IX with long black macrosetae.
Remarks
We are aware of four specimens that were unfortunately unavailable for study; however, we received photos of three of them. Based on overall habitus similarity and characters that we could observe in the photos, the respective specimens were clearly assigned to Devilleferus. Although they look identical to D. brunkei (described below), the male genitalia must be studied before species identification can be made. Two of the mentioned specimens were collected from the tropical Andes in Colombia (Fig. 6) and their locality data are as follows: specimen 1 (<), 'Colombia, Quindío, Calarcá, Vereda Planadas, Reserva 1 mm 
Distribution and bionomics
The new genus is only known based on two specimens from Ecuador (here examined), two specimens from Colombia and two specimens from Bolivia (see 'Remarks' above) (Fig. 6) .
Etymology
Based on the green label attached to the holotype of D. brunkei, the specimen seems to have been collected by Émile Deville (also sometimes referred to as Émile De Ville), a French naturalist who collected various insect groups in South America in 1843. The generic name is derived from the combination of his surname and the Latin word 'ferus' meaning 'beast', due to the large and robust appearance of the species. The generic name is masculine. Paratype. Ecuador: , (point mounted). 'Ecuador: Napo, Oyacachi, 3200 m, 28 January 1993, Giovanni Onore' (CMNH).
Devilleferus brunkei
Description
Habitus as in Fig. 3 . Measurements (in mm): large beetles, total body length 26.5-27.0. Male: HL 4.0, HW 4.0, PL 4.0, PW 5.0, EL 6.5, EW 6.0, total length 26.5. Female: HL 3.5, HW 4.0, PL 4.5, PW 5.0, EL 7.0, EW 6.0, total length 27.0.
In addition to characters given in the genus description, the new species is characterised by the following primary and secondary sexual characters.
Male
Apical margin of sternite VIII with incision. Sternite IX widest in the middle with apical area weakly emarginate; basal portion strongly asymmetrical. Aedeagus as in Fig. 5C -E. Paramere attached to median lobe at base and closely appressed along its length, slightly produced over apex of median lobe; without peg setae but with long setae situated before the apical point of paramere. Median lobe with broad sclerites protruding from internal sac over apical area.
Female
Head with pair of weak tubercules, one on each side of a shallow impression on vertex between eyes. Apical margin of sternite VIII without incision. 
